ABSTRACT
INTRODUCTION
Obstructed defecation (OD) is a pelvic floor disorder in which patients fail to evacuate the rectum either owing to a physical barrier in the rectum (i.e. rectal prolapse or intussusception) or owing to stool being diverted into a diverticulum (i.e. rectocele) 1 . OD may manifest as difficulty emptying, straining with bowel movements or the need for manual assistance with emptying (i.e. 'digitation') 2 . A number of anatomical abnormalities have been shown to be associated with OD, such as rectocele, rectal intussusception, enterocele and rectal prolapse 3 . In the work-up of OD, patients may need to undergo anal manometry and defecography studies, which they may find uncomfortable and embarrassing 4 . Previous studies have found a good correlation with anal manometry and defecography studies, and suggest that ultrasound may be an alternative diagnostic tool in women with OD 5, 6 . Patient-reported measures are being used increasingly to assess urogynecological symptoms and monitor therapies. Questionnaires such as the Pelvic Floor Distress Inventory and Pelvic Floor Impact Questionnaire play an important role in research aimed at identifying symptoms of pelvic floor disorders, as well as assessing the impact of these disorders on daily life 7 . However, they can be cumbersome to utilize in a clinical setting. Visual analog scales (VAS) are employed in other fields of medicine to quantify symptoms such as pain 8 . VAS scores have been used to assess symptoms of pelvic floor disorders with good reliability 9 . There are few data, however, on how VAS 'bother' scores correlate with objective clinical and imaging findings associated with pelvic floor disorders.
The aim of this study was to examine the relationship between VAS bother scores for OD symptoms and demographic data, physical findings and sonographic imaging of the posterior compartment.
METHODS
This was a prospective study to assess the use of VAS bother scores in the evaluation of obstructed defecation. All patients seen at a tertiary urogynecology clinic in Sydney, Australia, between January 2013 and October 2013 were included. Patients underwent a standardized physician-directed interview that included reporting of symptoms of OD, and a comprehensive obstetric and gynecological history, including previous prolapse surgery and hysterectomy. A diagnosis of OD was made if patients had any of the following: incomplete bowel emptying, straining with bowel motions and need for any form of digitation (manual assistance) to assist with emptying. The subjective bother of OD was assessed using a VAS that consisted of a continuous scale from 0-10 cm, which has been shown to have high reproducibility 10, 11 . A score of zero represented 'no bother' and 10 the 'worst imaginable bother'. The physician explained the VAS bother score to the patient, who was asked to move a sliding indicator on the VAS instrument to rate their symptoms of OD.
Patients had a physical examination to assess pelvic organ prolapse according to the International Continence Society (ICS) Pelvic Organ Prolapse Quantification (POP-Q) method 12 . POP-Q coordinates Ba, C and Bp are maximal descent of the anterior, central and posterior compartments, respectively, and Gh and Pb are dimensions of the genital hiatus and perineal body, respectively, all on maximal Valsalva. All patients underwent four-dimensional (4D) translabial ultrasound using a GE Voluson 730 Expert system (GE Medical Systems, Zipf, Austria) with a 4-8-MHz curved array volume transducer, according to methods described previously 13 . Imaging was performed with the patient in the dorsal lithotomy position after voiding. All ultrasound volume data were obtained in cineloops of between 15 and 36 volume blocks while the patient performed a maximal Valsalva maneuver for a minimum of 6 s 14 . Patients were taught how to perform a Valsalva maneuver prior to obtaining the ultrasound volume, and at least three maneuvers were observed in each individual. Volume datasets were analyzed at a later date by P.A., who was blinded to the patient's medical history and results of their physical examination. Images were evaluated for descent of the rectal ampulla, the presence and depth of a rectocele, the presence and descent of an enterocele and the presence of intussusception, using methods described previously 15 . A rectocele is a diverticulum of the anterior rectal wall that extends into the vagina ( Figure 1a and Videoclip S1), an enterocele is downward movement of bowel into the vagina, anterior to the anal canal ( Figure 1b and Videoclip S2), and rectal intussusception is inversion of the anterior wall of the rectal ampulla into the anal canal causing a splayed appearance of the anal canal ( Figure 1c and Videoclip S3) 15 . Measurements of rectocele and enterocele descent were made relative to the inferior margin of the symphysis pubis.
We did not perform power calculations owing to the absence of pertinent data in the literature, hence this has to be regarded as a pilot study. Statistical analysis was carried out with SAS v 9.3 software (SAS Institute Inc., Cary, NC, USA). Linear regression analysis was performed to determine the association of OD bother with demographic characteristics, ICS POP-Q scores and ultrasound findings. Variables that were significant at P = 0.1 were considered for a multivariate model, and backwards selection was used to produce a reduced model; P < 0.05 was considered to indicate statistical significance. This study was approved by the local Human Research Ethics Committee (reference NBMLHD HREC 13-68).
RESULTS
During the study period, 292 patients were seen for assessment in our unit. Twenty-five were excluded from analysis as three-dimensional/4D imaging equipment was unavailable at the time of their assessment. Two further patients were excluded because their VAS bother scores were not recorded, leaving a total of 265 patients for analysis. In women reporting no symptoms, OD bother was assumed to be zero. One hundred and sixty-one women (61%) reported symptoms of OD, with a mean VAS bother score of 5.6 (range, 0-10) and 148 women (56%) reported symptoms of prolapse, with a mean VAS bother score of 6.0 (range, 0-10). Descriptive statistics were obtained for the demographic characteristics of the study population (Table 1) .
On univariate analysis, the bother of OD was significantly associated with previous prolapse surgery, previous hysterectomy, descent of posterior compartment (Bp) and hiatal dimensions Pb and Gh + Pb (Table 2 ) and all sonographic measures of posterior compartment descent, as measured by us (Table 3) . On multivariate modeling, the effect on OD bother of previous prolapse surgery, previous hysterectomy and hiatal dimensions Gh + Pb remained similar to that found on univariate analysis (P = 0.002, P = 0.0003 and P = 0.04, respectively). The presence of a true rectocele (P = 0.03), enterocele (P = 0.02) and intussusception (P ≤ 0.0001) remained significant. Intussusception was associated with an odds ratio of 4.25 (95% CI, 2.37-6.12; P < 0.0001) per VAS unit of bother after multivariate adjustment for menopausal age, previous prolapse surgery and previous hysterectomy, despite the relatively low incidence of intussusception (13/265 (5%)).
DISCUSSION
Few studies have examined the epidemiology and bother of OD in women, particularly in those with pelvic floor disorders. In one study the prevalence of OD was found to be 12.3% in a randomly selected cohort of women aged between 40 and 69 years 16 . It was noted that patients who had a prior history of pelvic floor disorders were twice as likely to have symptoms of OD 16 .
In this pilot study, in which we examined a group of patients attending for urogynecological assessment in a tertiary unit, symptoms of OD were very common (61%). This is consistent with the results of previous studies that we have undertaken on this topic 17, 18 . The high prevalence of OD in our study suggests that women Data are given as mean ± SD or n (%). Linear regression (β) shows mean increase in VAS bother score for every unit increase in explanatory variable. VAS measured on a scale of 0-10. Values of clinical measures given as mean ± SD. Linear regression (β) shows mean increase in VAS bother score, for every cm increase in clinical measurement. VAS measured on a scale of 0-10.
with urogynecological issues are more likely to have OD, possibly owing to overlapping risk factors. Given this, it appears important to identify and quantify OD symptoms in a clinical service such as ours. In this group of patients, the bother of such symptoms was surprisingly high, with a mean VAS score of 5.6. This was similar to mean VAS bother scores of stress urinary incontinence and prolapse in this population of 5.7 and 6.0, respectively, as noted in our previous studies 19, 20 . The simple clinician-administered VAS used to quantify bother provides a global patient-reported subjective measure of symptom severity and lifestyle impact. We acknowledge, however, that cross-validation against pelvic floor and colorectal questionnaires, such as the Pelvic Floor Impact Questionnaire and the Colorectal-Anal Impact Questionnaire, is desirable and would make a topic for future study. Our findings suggest that OD bother scores may correspond to well-defined anatomical abnormalities that are associated with OD symptoms, both on clinical examination and on imaging. OD bother was significantly associated with descent of the posterior compartment (Bp) and hiatal dimensions (Gh and Pb) on ICS POP-Q assessment, parameters that are associated with rectocele, enterocele and rectal intussusception on imaging 21 . When testing OD bother against posterior compartment ultrasound findings, there were significant associations with true rectocele, depth of the rectocele, descent of the rectal ampulla and presence of an enterocele and rectal intussusception. Interestingly, the strongest association of OD bother was with rectal intussusception, yielding an odds ratio of 4.25 (95% CI, 2.37-6.12) per VAS unit.
There are several novel aspects to our study that serve as strengths. Few studies in the area of pelvic floor disorders have used VAS scores to quantify bother of symptoms. VAS in urogynecological research has been validated for use in assessing incontinence and prolapse, and is less time-consuming and less cumbersome than current validated questionnaires that examine bother 1, 19, 20 . It appears that the association between bother of OD with POP-Q and imaging evidence of rectocele, enterocele and rectal intussusception has not been examined previously. Given these associations, VAS bother scores obtained in patients with symptoms of OD may better direct clinicians towards subsequent diagnostic tests. For example, if a patient presents with a high VAS bother score without overt findings on physical examination, one may be more likely to consider defecation proctography, given the strong association of rectal intussusception with VAS bother.
However, it is an obvious limitation of our study that a quality-of-life questionnaire (e.g. the Colorectal-Anal Impact Questionnaire) was not used in conjunction with VAS to provide additional validation on evaluating the bother of OD symptoms 7 . This weakness may have to be addressed in future studies, but does not detract from the findings presented here. Additionally, it should be noted that this study was conducted in women attending a urogynecological clinic, i.e. they were symptomatic for pelvic floor disorders. One may well expect very different results in a colorectal clinic or in the general population.
In summary, physician-administered VAS bother scores are a practical, reliable and valid tool to assess symptoms of OD. OD bother scores are associated with both clinical and sonographic measures of posterior compartment descent. The use of VAS in patients with OD may be helpful in the evaluation and treatment of women suffering from posterior compartment conditions such as rectocele, enterocele and rectal intussusception. DISCLOSURE H.P.D. has received unrestricted educational grants from GE in the past.
